Background and Aims: Treatment of life-threatening firearm injuries represents major challenges to the involved medical staff. The aim of the study was to assess numbers, natures and injury patterns of fatal incidents by firearms in Finland over a 10-year period. Material and Methods: Retrospective analysis of all firearm-related deaths during the 10-year period from January 1990 to December 1999. Death certificates were obtained and reviewed with detailed analysis of non-suicidal deaths. Results: Over the 10-year period 1990 to 1999, 452 individuals (equivalent to 1.8 cases per 100 000 person-years) died in Finland as a result of accidental or violent shooting. There were no significant changes in numbers of cases from year to year. The malefemale ratio was 7:3. The mean age of the victims was 32 years. The shooting incident had been classified as an assault in 78 % of cases. Its nature was unspecified in 13 % of cases and clearly accidental in 9 %. The predominant anatomical site of fatal injury following assault was the chest in 43 %, the head in 42 % and the abdomen in 8 % of the cases. After accidental or unspecified nature shooting, the predominant site of injury was the head in 68 %, followed by the chest in 16 % and the abdomen in 10 % of the cases. Most victims (86 %) died at the scene of the shooting. Only 14 % were alive at hospital admittance. Most hospitalised victims died within 24 hours of admission.
INTRODUCTION
Injuries caused by use of firearms are major causes of morbidity and mortality in urban areas of the Unit-nature and timing of medical management of the injury. The purpose of the study is to determine the incidence of fatal non-suicidal firearm injuries and to assess the natures and injury patterns of these incidents in Finland during a 10-year period ending on 31 December 1999.
MATERIAL AND METHODS
Data on all firearm-related deaths during the 10-year period from January 1990 to December 1999 were collected from the National Register of Deaths maintained by Statistics Finland. Copies of original death certificates of individuals who had died from firearm injuries were obtained and reviewed.
In Finland the law requires autopsy of all deaths caused by a crime or accidents, or when death has been sudden or unexpected. In practice, autopsy takes place following almost all fatal accidents, especially when a firearm has been involved. Death certificates had been appropriately issued by experts in forensic medicine in all cases in this study. The data relating to firearm injuries and deaths from them can therefore be considered reliable, reflecting the true incidence.
Data relating to demographics, the nature of each shooting, the anatomical site of the fatal injury, place of death and duration of hospital stay were collected and analysed. Suicides were excluded.
Laboratory findings indicating that a victim had drunk alcohol or taken an illegal drug before a fatal firearm-related injury were recorded from death certificates. Precise information about types of firearms used could not be obtained because data was not available from death certificates.
In the International Classification of Diseases (ICD) versions 9 and 10, deaths resulting from use of firearms are categorized as suicides, homicides, accidents and non-specific events. In the study reported here, firearm-related deaths for which no obvious external reason could be discovered were categorized as non-specific events by the forensic authorities. In such cases there had usually been no witnesses to the shooting but no indication that it had been undertaken deliberately or with the intention of committing suicide.
RESULTS
The National Register of Deaths indicated that there had been 462 non-suicidal deaths from use of firearms between 1990 and 1999. In nine cases death had occurred abroad. In one case the social security number had been incorrectly recorded and the death certificate for this individual could not be identified and analysed. Data for these 10 cases were excluded, giving 452 cases equitable for this study. Distributions of the nature of the shooting incidents and numbers of deaths annually during the decade, including fatalities from suicide, are shown in Figure 1 .
Three hundred and sixteen of the 452 victims (70 %) were male, 136 female (30 %). The mean age was 32 years (Figs. 2A and 2B). Most of the victims were civilians but three policemen and two army conscripts died on duty.
The shooting had been violent in 351 cases (77.6 %). Circumstances were unspecified in 58 (12.8 %) . The shooting had been accidental in 43 cases (9.5 %). Sixty-five victims (14.3 %) were alive at hospital admittance (Table 1 ). In 38 of these 65 cases the shooting had been violent.
The injury patterns varied in the two groups. Following violent shootings the site of impact was the chest in 43 % of cases, the head in 42 % and the abdomen in 8 %. Following accidental shootings and when circumstances had not been specified the predominant site of injury was the head, in 68 % of cases. The site of injury was the chest in 16 % of cases and the abdomen in 10 % of cases.
Despite the hospital care they received, patients with chest injuries died on average 3 hours after admission to hospital. Patients with head injuries died on average after 13 hours in hospital. One patient with head injury, complicated by disorder of cerebrospinal fluid drainage and meningitis, died of pneumonia after 260 days in hospitals. Half of the patients with abdominal injuries died after a few hours in hospital, the remainder after some weeks. There were minor differences in durations of hospital stay between the kinds of injuries (Table 1) .
Laboratory analysis revealed alcohol intake by 107 of the victims (30 %) in the violence group and by 38 of the victims (38 %) in the accidental or non-specified group. In 12 of the cases of shooting in the violence group (3.3 %) and in 2 in the accidental or nonspecified (2 %), the victims had taken an illegal drug (cannabis, an opiate, amphetamine).
Of the 65 patients (14 %) admitted alive to hospital, 33 (51 %) had been taken to a university hospital, 27 (41 %) to a central hospital and 5 (8 %) to a regional hospital. Eighteen of the 21 hospital districts in Finland were involved.
DISCUSSION
Previous studies relating to firearm injuries in European countries have mainly focused on suicides, homicides and accidents involving firearms in general (1, 6). The literature indicates that the pattern of fatal suicidal injuries resulting from use of firearms and, to some extent, methods of preventing such injuries, differ from those relating to violent and accidental shootings (7). Previous Finnish populationbased studies have focused on victims admitted alive to hospitals (4, 8, 9, 10). Moreover, 350 firearm related suicides are committed annually on an average in Finland (7). The study reported here was carried out to remedy the lack of information about specific features related to fatal non-suicidal firearm injuries.
The results of the study show that most victims of non-suicidal fatal firearm injuries died at the scene of the shooting. Most of those fatally injured who were admitted alive to hospital within 24 hours of admission. Previous Finnish population-based inves-tigations have shown that those who survive truncal firearm injuries spend on average 12 to 16 days in hospital (4, 8).
In Finland, about 250 individuals are hospitalised annually because of shooting injuries (4, 8). The patients in the study reported here who were taken to hospital alive therefore represent some 2 % annually of all patients hospitalised with a firearm injury. The overall mortality in hospital from truncal gunshot wounds in Finland has been stated to be 2 % (4). The corresponding mortality from shooting as a means of attempting suicide in Finland has been reported to be 10 % (8). In some urban areas in the USA, 5 % of victims of firearm injuries brought to a hospital emergency department could not be resuscitated (1). Exceptions: *17 days in one case, ** 260 days in one case, *** 27 and 30 days in 2 cases, **** 16 days in one case, *****16, 25 and 55 days in 3 cases.
AB
Though the volume of reported injuries differs between mentioned countries, the mortality in hospitals from firearm injuries seems to be similar. The findings of the study reported here indicate that most fatal shooting incidents are related to assaults. Accidents accounted for only 9 % of cases. In Stockholm, Sweden, many victims of firearm injuries have been reported to be involved in criminality (11) . In Stockholm, also, those who died from firearm injuries related to violence or suicide were found to have been repeatedly hospitalised for trauma more often than a control population (12) . To the knowledge of the present authors, this kind of data has not been published in Finland.
One of the limitations of studies such as the one reported here is that medical records and death certificates rarely contain information about the nature, specific features or even type of the firearm used in the shooting incident concerned. The phenomenon has also been noticed in other developed countries (13) . One of the key challenges in devising a system for monitoring firearm-related injuries in the USA has been stated to be identification of efficient techniques for linking health data with other information (14) .
It has been suggested that measures restricting the availability of firearms might be one way of minimizing firearm injuries related to violence and suicide (4, 15). New legislation aimed at reducing the availability of firearms was passed in Finland in 1998.
Annual incidences of fatal non-suicidal firearm injuries did not change significantly in Finland between 1990 and 1999, though a general increase in violence has been reported in the country (4). The victims of such injuries required minimal hospital resources because most died at the scene of the shooting. The results of the study reported indicate that efforts to prevent fatal injuries from use of firearms or diminish their number should be focused mainly on prevention of firearm related assault.
